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(57) ABSTRACT 

Cigarette sticks are carried through a ?lter tip attachment on 
a train of rollers, each comprising a ?xed ?rst tubular body 
rigidly associated With a vertical bulkhead and a rotatable 
second-tubular body placed coaxially over the ?xed tubular 
body and centered on an axis common to both bodies. Each 
roller incorporates a stator rigidly associated With the ?rst 
tubular body and a rotor rigidly associated With the second 
tubular body, coinciding respectively With the primary and 
the secondary of an electric motor of Which the Winding is 
connected to a poWer source governed by a master control 
ler; the controller receives signals from individual transduc 
ers capable at any given moment of sensing the angular 
position and velocity of the single rollers, in such a Way as 
to select a predetermined timing for each roller relative to 
the others of the train, Which is maintained throughout each 
operating cycle. 

10 Claims, 4 Drawing Sheets 
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DEVICE FOR DRIVING ROLLERS IN 
AUTOMATIC MACHINES 

BACKGROUND OF THE INVENTION 

The present invention relates to a device for driving 
rollers in automatic machines. 

In particular, the invention relates to a device for driving 
the rollers of an automatic machine employed in the manu 
facture of ?lter cigarettes, referred to generally as a ?lter tip 
attachment, to Which reference is made explicitly throughout 
the folloWing speci?cation albeit implying no limitation in 
scope. In effect, the invention Would ?nd application to 
equal advantage, for example, in a drive system used to 
producing the continuous rotation of Wrapping turrets in 
packer machines. 

Conventionally, When manufacturing ?lter tipped ciga 
rettes in a machine of the type in question, each one of a ?rst 
succession of sticks, cut from a cigarette rod and spaced 
apart a predetermined distance one from the next, is joined 
at a rolling station by Way of a connecting element of sheet 
material to one of a second succession of sticks cut likeWise 
from a cigarette rod, thus fashioning an intermediate tobacco 
product describable as a “double cigarette”. Each such 
double cigarette appears as tWo sticks of cigarette rod 
separated one from the other by a double ?lter plug; the plug 
is united to the tWo sticks by the connecting element, Which 
consists in a band of paper material cut transversely from a 
continuous strip decoiled from a roll, a central part of the 
band enveloping the double ?lter plug and the tWo endmost 
parts Wrapped each around one end of a respective stick. The 
double cigarettes assembled in this Way are directed in 
succession through a cutting station Where each double 
cigarette is severed transversely into tWo halves, thereby 
generating tWo columns of oppositely oriented single ciga 
rettes disposed With the respective ?lters adjacent and sub 
stantially in contact one With another. The tWo columns of 
cigarettes advance thereupon into an overturning station 
Where the cigarettes of one column are ?ipped onto the 
cigarettes of the other column to obtain a single column of 
cigarettes, identically oriented, Which are advanced through 
an outfeed of the ?lter tip attachment and toWard the infeed 
of a packer. 

In general, conventional ?lter tip attachments of the type 
mentioned above include a train of feed rollers rotatable 
about mutually parallel axes and constituting the aforemen 
tioned rolling stations. Each such roller affords a plurality of 
suction ?utes distributed uniformly about the periphery, 
each of Which designed to take up and advance one relative 
tobacco product in a direction transverse to its longitudinal 
axis. 

Each roller of the type outlined above comprises a shaft 
set in rotation by a gear coupled to one end, also a ?rst 
internal tubular body disposed coaxial With the shaft and 
connected rigidly by one end to a bulkhead of the machine 
frame. The roller also comprises at least one second external 
tubular body associated With the ?rst tubular body by Way of 
respective rolling bearings; the second tubular body is 
disposed thus coaxially With the internal body, and con 
nected rigidly to the aforementioned shaft by Which it is 
driven in rotation about an axis common to both tubular 
bodies. 

The single roller is equipped also With a vacuum duct to 
Which the suction ?utes distributed about the periphery of 
the external second tubular body can be connected by Way 
of a longitudinal cavity formed internally of the ?rst tubular 
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2 
body and a plurality of relative holes afforded by the second 
tubular body, thereby enabling each ?ute to retain a respec 
tive tobacco product through the force of suction for a given 
duration, even in the presence of actions that tend during 
operation of the ?lter tip attachment to dislodge the stick 
from the ?ute currently occupied, Whether due to gravity, or 
to the considerable centrifugal force generated by the high 
angular velocity of the single rollers. 

In a typical arrangement the rollers are mounted 
overhung, each supported by a respective shaft of Which the 
bearing block is positioned in a housing afforded by a 
vertical bulkhead of the machine. 

The torque required to set the roller in rotation is trans 
mitted to the shaft generally by a gear, associated rigidly 
With one end of the shaft on the side of the bulkhead remote 
from the roller. 

In addition to the product feed rollers described above, a 
?lter tip attachment comprises other types of rollers driven 
in rotation, for example a set of rollers serving to feed and 
apply the band of tipping paper by Which the ?lter is 
Wrapped and joined to the stick of cigarette rod. These 
rollers likeWise are carried by respective shafts and set in 
rotation by corresponding gears associated With the ends of 
the shafts on the side of the vertical bulkhead opposite from 
the rollers. 

It Will be evident from the foregoing description that, in 
addition to supporting the rollers, the vertical bulkhead 
described above also functions as a partition, separating the 
rollers on the one side from the respective gears, Which are 
enclosed in one or more-housings on-the other side and 
arranged substantially in a continuous train timed in such a 
Way as to guarantee the necessary synchroniZation of the 
various rollers. 

Given that the high output capacity of ?lter tip 
attachments-used in modern machines is associated With the 
higher and higher rotational speeds of the components used 
in their construction, lubrication is an aspect of great impor 
tance and a key factor in determining correct operation of the 
machine overall. Accordingly, such machines incorporate a 
complex netWork of pipelines, installed normally at the rear, 
carrying ?uid by Which the gears are lubricated individually. 
The gears require forced lubrication moreover, and accord 
ingly the machine must be equipped internally With hydrau 
lic pumps connected to the netWork of pipelines, also With 
respective vessels in Which the lubricant is held and recir 
culated. 
One of the main draWbacks-connected With this type of 

lubrication derives from the fact that in order to lubricate the 
numerous moving parts, a complex system of seals is needed 
for each roller; these seals must also be inspected periodi 
cally and reneWed When necessary in order to maintain their 
ef?ciency, inasmuch as any-Wear or accidental damage 
resulting in-an impairment of integrity could cause the 
lubricant to leak onto the rollers and penetrate the ?utes 
accommodating the sticks. The tobacco product Would 
inevitably then be soiled by the lubricant and a relatively 
large quantity Would have to be rejected for each operating 
cycle of the machine completed. 

To the end of overcoming this draWback, designers of 
?lter tip attachments, and indeed of machines in many other 
art ?elds, have sought to replace the train of gears driving the 
rollers by coupling each roller to a respective electric motor, 
thereby eliminating the gear. Whilst the problems connected 
With lubrication are overcome by this expedient, another 
problem is introduced, namely the bulk of the electric 
motors, since the shaft of each motor must be coupled to the 
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shaft of[]the roller and the motor itself mounted by 
cantilevering the frame from the vertical bulkhead. 

Other drawbacks are linked to the utilization of individual 
electric motors coupled to the shafts of the single rollers: the 
considerable dif?culties experienced in controlling the 
motors in such a manner as to ensure faultless synchroni 
Zation of the rollers making up the train so that the tobacco 
products proceed smoothly from one station to the next and 
the various manufacturing operations are performed cor 
rectly on each one; also the high cost of the motors 
themselves, Which are required in number equal to the 
number of rollers installed in the machine (not 
inconsiderable) and.thus tend to impact decisively on the 
overall cost of the machine. 

The object of the invention is to provide a drive system for 
the rollers of automatic machines that is of comparatively 
compact dimensions, free from the lubrication-related prob 
lems mentioned above, simple in embodiment and economi 
cal. 

SUMMARY OF THE INVENTION 

The stated object is duly realiZed in a device according to 
the present invention for driving the rollers of automatic 
machines, Wherein each roller comprises at least one ?rst 
tubular body rigidly associated With the machine, also a 
second tubular body placed coaxially over the ?rst tubular 
body and rotatable relative to the selfsame ?rst tubular body 
about a common axis of rotation. 

Advantageously, the device disclosed comprises electric 
drive means incorporated into each single roller, consisting 
in at least one inductor member associated rigidly With one 
?rst or second tubular body, and at least one inducible 
member associated rigidly With the remaining ?rst or second 
tubular body. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention Will noW be described in detail, by Way of 
example, With the aid of the accompanying draWings, in 
Which: 

FIG. 1 illustrates a portion of a ?lter tip attachment in a 
preferred embodiment, schematically and in perspective and 
With certain parts omitted, comprising a set of rollers each 
equipped With a respective drive device embodied according 
to the present invention; 

FIGS. 2 and 3 are schematic longitudinal and side 
elevations, respectively, both enlarged and With certain parts 
omitted, shoWing a preferred embodiment of tWo typical 
rollers forming part of a set as illustrated in FIG. 1; 

FIG. 4 shoWs an alternative embodiment of a typical roller 
forming part of a set as illustrated in FIG. 1, vieWed 
schematically, enlarged and in section and With certain parts 
omitted; 

FIG. 5 is an enlarged detail of FIGS. 2 and 3; 

FIG. 6 is an enlarged detail of FIG. 4. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring to FIG. 1 of the draWings, 1 denotes a portion, 
in its entirety, of a machine for the manufacture of tobacco 
products, namely cigarettes and the like, and more exactly a 
portion of a ?lter tip attachment carried by a ?xed vertical 
bulkhead 2 forming part of a frame (not illustrated in the 
draWings) and comprising a plurality of rollers each generi 
cally denoted 3, operating in conjunction one With another, 
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4 
disposed parallel and substantially tangential one to the next, 
by Which one or more columns of tobacco product sticks 4 
are transferred from the outfeed of a cigarette maker, con 
ventional in embodiment and indicated by the block denoted 
5, to the infeed of a packer unit, likeWise conventional in 
embodiment and indicated by the block denoted 6, by Which 
the sticks 4 are Wrapped in packets. 

Concerning the aforementioned tobacco products, the 
term “stick” is used throughout the folloWing speci?cation 
to denote any of the various discrete semi-?nished and 
?nished articles passing through the portion 1 of the ?lter tip 
attachment, Without distinction and according to the posi 
tions occupied along the conveying path: the stick can be a 
length of cigarette rod, a double ?lter plug, a double ciga 
rette or a ?nished single cigarette. Each of the various types 
of discrete tobacco product stick Will be denoted in the 
course of the speci?cation by a respective reference number. 

Similarly, each of the rollers 3 Will be denoted by a 
corresponding reference number. 
The portion 1 of the ?lter tip attachment shoWn in FIG. 1 

comprises an infeed station 7 equipped With a ?rst roller 8 
exhibiting a plurality of suction ?utes 26 (FIG. 2), and tWo 
transfer rollers 9 and 10 from Which the ?rst roller 8 receives 
a column of double cigarettes 11 each comprising tWo sticks 
of cigarette rod 12 and 13 interconnected by a double length 
?lter plug 14. 

Rotating clockWise as vieWed in FIG. 1, the ?rst roller 8 
takes up the double cigarettes 11 and advances them through 
a cutting station 15 of conventional embodiment Where they 
are cut in half to form tWo columns 16 and 17 of cigarettes 
18 denoted 18a and 18b, disposed side by side and oppo 
sitely oriented, that is, With the respective ?lter tips 19 lying 
adjacent and substantially in contact one With another. 
The columns 16 and 17 are released by the ?rst roller 8 to 

an overturning unit 20 comprising tWo rollers 21 and 22 
disposed side by side, of Which one roller 21 is disposed 
tangentially to the ?rst roller 8 and presents an axial length 
substantially tWice that of the remaining roller 22. Referring 
to FIGS. 1 and 3, the aforementioned roller 21 is rotatable 
counterclockWise as vieWed in FIG. 1 about a relative axis 
23 and embodied With a plurality of suction ?utes 24 (FIG. 
3) distributed uniformly about its periphery, each designed 
to accommodate and retain tWo relative cigarettes 18a and 
18b disposed mutually adjacent and in contact, oppositely 
oriented. 
The roller denoted 22 is coaxially aligned With the roller 

21 of double length, to Which it is coupled rigidly on the side 
carrying the column denoted 17 by Way of a connecting shaft 
25 of predetermined length, and embodied likeWise With a 
plurality of peripheral suction ?utes 26 (FIG. 3) each extend 
ing in coaxial alignment With a corresponding ?ute 24 of the 
roller 21. 
Advancing on the roller 21, the cigarettes 18a of the 

column 16 farther from the bulkhead 2 approach a station 27 
at Which they are taken up singly and in succession by an 
overturning assembly 28 With conical rollers forming part of 
the aforementioned unit 20, ?ipped through 180° and trans 
ferred to the ?utes 26 of the roller 22 alongside. In this Way, 
each cigarette 18a of the column 16 occupying a relative 
?ute 24 of the one roller 21 is rotated to the opposite side of 
the adjoining column 17 and deposited in a position of 
alignment and identical orientation With a corresponding 
cigarette 18b of the latter column 17. 
The overturning assembly 28 in the particular example of 

FIG. 1 is of a design described and illustrated in EP 0 627 
175, comprising tWo conical rollers 29 and 30 disposed With 
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their axes at right angles and occupying the same plane as 
the axis 23 of the roller 21 above. A ?rst conical roller 29 
rotates tangentially to the latter roller 21 at the. take-up 
station 27 so that the cigarettes 18a can be directed onto its 
periphery, Whilst the second conical roller 30 rotates tan 
gentially to the ?rst conical roller 29 at a transfer station 31 
Where the cigarettes 18a pass from the one roller 29 to the 
other roller 30. The second conical roller 30 also rotates 
tangentially to the roller 22 above at a release station (not 
illustrated in FIG. 1) Where the cigarettes 18a are transferred 
to this same roller 22. 

The remaining rollers 32, 33, 34, 35,36, 37, 38, 39 and 40 
illustrated in FIG. 1 serve to advance 20 the tWo columns 16 
and 17 of cigarettes 18 toWard an outfeed station 41 afforded 
by the portion 1 of the ?lter tip attachment, from Which the 
columns 16 and 17 are then directed into the packer unit 6. 
As discernible from FIGS. 2 and 3, Which relate in 

particular and purely by Way of example to the ?rst roller 8 
and to the pair of rollers 21 and 22 next in sequence, 
respectively, each roller 3 in FIG. 1 comprises a ?rst ?xed 
tubular body 42, of Which an open ?rst end 43 is insertable 
to a ?uid tight ?t in a respective hole afforded by the 
bulkhead 2 of the portion 1 of the ?lter tip attachment, and 
a second tubular body 45 is coupled externally and coaxially 
to the ?rst body 42 by Way of tWo interposed rolling bearings 
46 (of Which one only is visible in FIG. 3) in such a Way that 
the second body 45 is freely rotatable relative to the ?rst 
body 42 about an axis 23 common to both. It Will be 
observed, in connection With the axis of rotation, that all the 
rollers 3 have a respective axis of rotation, and that the axis 
is denoted 23 for all the rollers indicated. Also, in the case 
of the rollers 21 and 22 illustrated in FIG. 3, the second 
tubular body of both rollers is denoted 45. Referring to FIG. 
2 in particular, the ?rst tubular body 42 presents an outer 
annular collar 47 at the open ?rst end 43, functioning as a 
?ange by means of Which the body 42 is abutted against and 
secured to the bulkhead 2, and an enclosed second end 48 
affording a pivot 49 to Which one of the tWo rolling bearings 
46 is keyed. A?ange 50 supported radially by the bearing 46 
is positioned With the circumference anchored rigidly to one 
end of the second tubular body 45, and more exactly the end 
51 farthest from the bulkhead 2. The ?ange 50 and the 
associated bearing 46 are retained axially on the pivot 49 by 
means of a locknut 52 engaging a thread afforded by the 
extremity of the selfsame pivot 49. 

The ?rst tubular body 42 also has an internal cavity 53 
extending longitudinally from the open ?rst end 43 and, 
nearer to the enclosed end 48, a lateral opening 54 commu 
nicating With the cavity 53 and serving to connect a lateral 
sector 55 of the ?rst body 42 With a ?rst duct 56 located on 
the opposite side of the bulkhead 2 from the collar 47 
conveying negatively pressuriZed gas and connected to a 
source of negative pressure denoted 57. 

Observing the roller 8 illustrated in FIG. 2, and indeed the 
roller 21 illustrated in FIG. 3, it Will be seen that the 
periphery of the second tubular body 45 affords a plurality 
of ?utes 26 serving to accommodate the double cigarettes 
11. Each ?ute 26 of the rollers denoted 8 and 22 and each 
?ute 24 of the roller denoted 21 is provided With relative 
through holes 58 fashioned radially in the second tubular 
body 45, so that When the second tubular body 45 rotates 
about the common axis 23 relative to the ?rst tubular body 
42, the ?utes 24 and 26 Will be connected cyclically by Way 
of the sector 55 to the duct 56 conveying the negatively 
pressuriZed gas. Observing FIG. 2 in particular, each roller 
3 further comprises an intermediate ?xed third tubular body 
59 associated rigidly and concentrically With the ?rst tubular 
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6 
body 42, interposed betWeen the stationary ?rst body 42 and 
the rotatable second body 45. 
The third tubular body 59 incorporates a lateral opening 

60 aligned concentrically and coinciding With the opening 
54 formed in the ?rst body 42, also a manifold 61 distanced 
angularly from the opening 60 and affording a plurality of 
respective holes 62 opening onto the periphery of the 
selfsame tubular body 59. The manifold 61 is connected to 
a second duct 63 extending longitudinally through the ?rst 
tubular body 42 and connected to a source of pressuriZed gas 
denoted 64. 

In operation, When the second tubular body 45 of each 
roller 3 is set in rotation about the ?rst tubular body 42, the 
holes 58 of each ?ute 26 or 24 respectively accommodating 
a double cigarette 11 or a single cigarette 18 are connected 
cyclically With the source 57 of negative pressure by Way of 
the openings 60 and 54, the cavity 53 and the ?rst duct 56, 
thereby causing the double cigarettes 11 or the single 
cigarettes 18 to be retained in the respective ?utes 26 or 24 
as they advance on the roller 3 in question. As each 
successive ?ute 24 or 26 draWs into alignment With the 
manifold 61 during the rotation of the second tubular body 
45, the relative holes 58 coincide With the holes 62 of the 
manifold 61 and the ?ute 24 or 26 is connected by Way of 
the second duct 63 With the source 64 of pressuriZed gas, 
causing a stream of ?uid to be forced through the holes 58 
and thus favoring the separation of the double cigarettes 11 
or single cigarettes 18 from the second tubular body 45 of 
the roller 3 at a station Where the cigarettes are released to 
the next-roller in sequence. 

Referring to FIGS. 2 . . . 6, and according to the present 
invention, each single roller 3 comprises respective electric 
drive means denoted 65 in their entirety, by Which the 
second tubular body 45 is set in rotation about the common 
axis 23 relative to the ?xed ?rst tubular body 42. 

In the example of FIGS. 2 and 3, the electric drive means 
65 comprise at least one inductor member 66 and one 
inducible member 67. 
The inductor member 66 is provided by a magnetic core 

68 appearing as an annular stator 69, rigidly associated With 
the ?rst tubular body 42, Which occupies a respective ?rst 
annular seating 70 fashioned coaxially on the ?rst tubular 
body 42, adjacent to the annular collar 47. As shoWn partly 
in the detail of FIG. 5, the magnetic core 68 is fashioned With 
a plurality of slots 71 arranged around the periphery and 
serving to accommodate the coil Windings that constitute the 
electrical part of the stator 69. The inducible member 67 
appears as an annular support 73 embodied in a homoge 
neous metallic material such as copper or aluminum or other 
conductive metal alloy, creating a rotor 74 that is associated 
rigidly With the moving second tubular body 45. The rotor 
74 is coaxial With the stator 69 and occupies a respective 
second annular seating 75 formed concentrically on the 
second tubular body 45, or more exactly, afforded by the end 
76 of the body remote from the enclosed end 51 and directed 
toWard the bulkhead 2. In particular, the stator 69 and the 
rotor 74 are aligned on a common median plane 77, trans 
verse to the axis 23 of rotation, disposed respectively With 
the outer peripheral face 78 and the inner peripheral face 79 
breasted together and separated by an air gap 80 across 
Which electromagnetic induction occurs. 

In the example of FIGS. 2, 3 and 5, the stator 69 and the 
rotor 74 coincide With the primary Winding 81 and the 
secondary Winding 82 of a linear electric motor 83 in Which 
the Windings 72 are excited by a poWer source 84 Wired, as 
illustrated in FIG. 1, in such a Way as to supply current to 
each Winding 72 of each roller 3. 
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In operation, When a given current is supplied to the stator 
Windings 72 by the poWer source 84, a moving magnetic 
?eld is set up in the gap 80 Which in the particular case in 
point moves along the gap circumferentially. 

At the same time, an induced current is generated in the 
annular support 73 of the rotor 74, creating a force F that 
moves perpendicularly to the current in a direction, accord 
ing to LenZ’s laW, that Will depend on the direction in Which 
the current itself circulates (clockwise in FIG. 5); as a result 
the rotor 74 is set in rotation and the second tubular body 45, 
being rigidly associated With the rotor, is caused to rotate 
about the common aXis 23 in relation to the ?rst tubular body 
42. Accordingly, the direction of the force F is determined by 
the direction in Which the current ?oWs through the stator 
Windings 72. 

At this juncture it should be emphasiZed that the annular 
support 73 constituting the rotor 74 is a closed circular 
element fashioned, as mentioned previously, from a conduc 
tive homogeneous metallic material. Accordingly, the stator 
69 and rotor.74 could be parts of an asynchronous or a 
synchronous electric motor in Which the rotor 74, hence the 
annular support 73, Would be an inducible member 67 in 
short circuit. The stator 69 in this particular embodiment, 
connected appropriately to the poWer source, Would produce 
a rotating magnetic ?eld able to induce electromotive forces 
in the annular support 73 according to the laWs of electro 
magnetic induction. These induced electromagnetic forces 
Would then set up currents in the short-circuited inducible 
member 67 that circulate in the annular support 73 along 
paths extending both folloWing the circular side Walls in one 
direction, around the aXis 23 of rotation, and transversely 
through the Width of the support in a direction parallel to the 
selfsame aXis 23. The currents Would thus interact With the 
rotating ?eld and generate forces tending to set the inducible 
member 67 in rotation about the aXis 23. 

In the alternative embodiment of FIGS. 4 and 6, the 
inductor member 66 consists in at least one pole shoe 85 
likeWise in this instance constituting the magnetic core 68 of 
a stator 69 positioned at a given point Within the ?rst annular 
seating 70, and the inducible member 67 is embodied as a 
?at ring 86 disposed concentrically With the ?rst and second 
tubular bodies 42 and 45, rigidly associated With the second 
body 45 and occupying the second annular seating 75. 

In this solution, the pole shoe 85 is aligned on a relative 
?rst plane 87 transverse to the aXis 23 of rotation, Whilst the 
?at ring 86 is aligned on a second plane 88 parallel to the 
?rst plane 87, transverse likewise to the aXis 23 of rotation. 
The pole shoe 85 is equipped With a relative electrical 
Winding 72 and offered to one side face 89 of the ?at ring 86, 
Which in like manner to the eXample of FIGS. 2 and 3 
appears as an annular support 73 fashioned from a homo 
geneous metallic material such as copper or aluminum or 
other conductive metal alloy and creating a rotor 74 asso 
ciated rigidly With the moving second tubular body 45. 

It Will be evident that the drive means indicated in the 
eXample of FIGS. 4 and 6 could comprise a plurality of pole 
shoes 85 equispaced angularly around the ?rst annular 
seating 70 incorporated coaXially into the ?rst tubular body 
42 of each roller 3. 
As in the embodiment of FIGS. 2 and 3, a gap 80 is 

created betWeen the stator 69 and the rotor 74, Which 
coincide respectively With the primary Winding 81 and the 
secondary Winding 82 of a linear electric motor 83, and the 
Windings 72 of the pole shoes 85 are eXcited by a poWer 
source 84 Wired, as shoWn in FIG. 1, in such a Way as to 
supply current to each Winding 72 of each roller 3. 
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8 
Importantly, Whichever of the solutions described above 

may be adopted, the angular velocity of the rotor 74, and 
consequently of the second tubular body 45 relative to the 
?rst body 42, is dependent on the electromagnetic induction 
produced betWeen the stator 69 and the rotor 74 and gen 
erating the aforementioned moving magnetic ?eld, of Which 
the induced electromagnetic force F is dependent in turn on 
the dynamic electrical parameters of the poWer input. In 
short, the rotational speed of the rotor is determined by the 
value of the current and therefore the value of the voltage 
supplied to the relative Windings 72 from the poWer source 
84, and by the frequency of the supply. 
With this in mind, each roller 3 is equipped With a 

respective ?Xed measuring transducer 90 anchored rigidly to 
the bulkhead 2 and positioned to sense the rotational move 
ment of the second tubular body 45. The function of the 
transducer 90 at any given moment in operation is to 
determine the dynamic parameters re?ecting the angular 
displacement of the second tubular body 45 about the aXis 23 
of rotation and its position relative to the ?Xed ?rst tubular 
body 42, and thereupon to generate a proportional output 
signal Which is relayed to a master control unit 91. In other 
Words, during one revolution of the second tubular body 45 
about the ?Xed ?rst body 42, the transducer 90 establishes a 
given relation betWeen the angular position and the angular 
velocity of the second tubular body 45 on the one hand, and 
its oWn output signal on the other. In particular, the control 
unit 91 and the poWer source 84 are connected in such a Way 
as to provide a feedback loop betWeen the transducers 90 
and the source 84. 

With the portion 1 of the ?lter tip attachment con?gured 
as shoWn in FIG. 1, the transducers 90 (not illustrated in 
FIG. 1) associated With the various rollers 3 Will generate the 
aforementioned proportional output signals in the course of 
each operating cycle, to indicate the momentary angular, 
position of each rotating second tubular body 45 and the 
relative speed of rotation, so that the angular positions and 
angular velocities of the single rollers 3 can be monitored 
continuously and in real time. Accordingly, each of the 
rollers 3 Will be timed in relation to the other rollers 3, and 
this timing Will be maintained throughout the operating 
cycle. 

Thus, in operation, during each cycle completed by the 
portion 1 of the ?lter tip attachment, each transducer 90 is 
programmed to monitor the angular velocity of the rotating 
second tubular body 45 of a respective roller 3, Which is 
diameter-related and therefore different from one roller 3 to 
the next, as also the resulting peripheral velocities are 
different one from the neXt. In this Way, the peripheral 
velocity of each tubular body 45 can be controlled continu 
ously and in such a manner as to obtain faultless timing 
betWeen all the rollers 3 in the portion 1 of the ?lter tip 
attachment to Which the invention relates. 
What is claimed is: 
1. A device for driving rollers in automatic machines, 

comprising at least one roller having at least one ?rst tubular 
body rigidly associated With a bulkhead of the machine, and 
a second tubular body placed coaXially over the ?rst tubular 
body and rotatable relative to the ?rst tubular body about a 
common aXis of rotation, the device further comprising 
electric drive means incorporated into the at least one roller, 
having at least one inductor member associated rigidly With 
one of said ?rst tubular body and said second tubular body 
and at least one inducible member associated rigidly With 
the other of the respective ?rst tubular body and the second 
tubular body. 

2. A device as in claim 1, Wherein the inductor member 
comprises an annular stator occupying a respective ?rst 
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annular seating fashioned concentrically on the ?rst tubular 
body, and the inducible member comprises an annular rotor 
coaXial With the stator and occupying a respective second 
annular seating fashioned concentrically on the second tubu 
lar body. 

3. A device as in claim 2, Wherein the inductor member 
and the inducible member are aligned on a common median 
plane transverse to the common aXis of rotation, and dis 
posed respectively With an outer peripheral annular face and 
an inner peripheral annular face breasted together and sepa 
rated by an air gap. 

4. A device as in claim 1, Wherein the inductor member 
and inducible member coincide respectively With a primary 
Winding and a secondary Winding of a linear electric motor. 

5. A device as in claim 1, Wherein the inductor member 
comprises electric Windings disposed in relative slots of the 
inductor member. 

6. A device as in claim 1, Wherein the inducible member 
is embodied in a conductive homogeneous metallic material. 

7. A device as in claim 1, Wherein each roller comprises 
at least one ?xed measuring transducer element positioned 
to interact With the second tubular body When set in rotation 
about the common aXis relative to the ?xed ?rst tubular 
body. 

8. A device as in claim 7, Wherein the function of the 
measuring transducer element at any given moment in 
operation is to determine dynamic parameters governing an 
angular displacement of the second tubular body about the 
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common aXis of rotation and its position relative to the ?Xed 
?rst tubular body, and to generate an output signal indicating 
the dynamic parameters monitored. 

9. A device as in claim 1, Wherein the ?rst tubular body 
affords an internal longitudinal cavity and a lateral opening, 
both connected to a ?rst duct conveying a negatively pres 
suriZed gas and connected in turn to a source of negative 
pressure, and the second tubular body affords a plurality of 
peripheral ?utes each proportioned to accommodate a 
respective stick tobacco product and furnished With through 
holes fashioned radially in the second tubular body, by 
Which the ?ute is connected to the lateral opening of the ?rst 
tubular body in such a Way that the stick tobacco product can 
be retained by suction. 

10. A device as in claim 9, Wherein each roller further 
comprises a third tubular body, interposed concentrically 
betWeen the ?rst and second tubular bodies and keyed 
rigidly onto the ?rst tubular body, Which presents a respec 
tive lateral opening coinciding With the lateral opening of 
the ?rst tubular body, also a manifold connected to a second 
duct conveying pressuriZed gas and connected in turn to a 
source of pressuriZed gas, and furnished With a plurality of 
radial through holes positioned so as to coincide coaXially 
and cyclically during the rotation of the second tubular body 
about the common aXis With the through holes afforded by 
the second tubular body. 

* * * * * 


